and Table S1 .
Product mixtures were separated by preparative SAX HPLC (Experimental; Figure   S1 ). In addition, three time-dependent fractions of the peak corresponding to 1 were collected, where P1 refers to the first fraction, P2 the second fraction, and P3 the last fraction ( Figure S16 ). The results are summarized in Table S1 . A modified elution condition was also applied to an aliquot of the 6:1 CHF-BP:UMP 5'-M reaction mixture wherein the column was first washed with water for 20 min, followed by 60% 0.5 M TEAB buffer (pH 7.0; 8.0 mL/min; gradient 60%-100% 0.5 M TEAB buffer for 10 min; 100% 0.5 M TEAB buffer for 5 min). The distance between the two phosphate oxygens (5.5 Å) 5, 6 readily accommodates a Mg 2+ with ionic radii of 0.65 Å. 7 Interestingly, the magnitude of  is slightly perturbed among the ions and may be a result of the cation complexing with the triphosphate moiety. To observe a possible effect, the  for each counterion was plotted against its ionic radius, producing a linear correlation ( Figure S6 ), suggesting that these subtle differences may arise from counterion complexation by the phosphates. However, this may be misleading, as there is some variation in colinearity with respect to the SF, which should not influence the relationship. In this connection it is notable that among the counterions examined (NH 4 + , Na + or K + ), only TEAH + , which has a substantially larger ionic radius, was alone in producing a wide line width at pH 10 resulting in unresolvable diastereomer spectra of 1 ( Figure S6 ).
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Since the pK a of TEAH + is 10.8, rapid proton exchange contributes to this undesirable line broadening. Figure   S1 ); D) Key to labels for plots in panel C.
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Figure S17. Preparative SAX HPLC fractionation of 1 peak
Where T is combined peak fractions. Figure S18 and S19. c A combined peak fraction was not acquired for 6:1 CHF-BP:UMP 5'-M, but the weighted, theoretical purity was calculated based on the yield and purity for each of the three time-dependent fractions collected. . Fractionation is defined in Figure   S17 . 
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